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i^to a flat type fluorescent lamp, and more particularly, to a 

[0002] The present invention relates to a flat type 

r m„ to a backlight and a flat light source of a liquid 
flat type fluorescent lamp that is applicable to a backhgh 
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§ crystal display (LCD) device. 



| Ba^k^TOSMoflheRelat^ 



Mckgroundoftb^Keiaie^ 

uTfflat panel displays has been actively pursued. Especially, flat 
[0003] Recently, research of flat panel disp y 

, /r rrvi devices field emission displays (FLU), 
pim e, displays sueh as Unnid crystal drsptay (LCD) devrces, 

delays (ELD) and a plasma display panels (PDF) have attracted 
electro luminescence displays [ziaj), r _ < 

LCD device without a light. 

it—np.are^onn.ed^.e — .anrpandt^dcry^ 
. ^elu^.e^U^aasenr^y.^sen^.. — _ — 
..esideorrKeH^crys.alpaneHsdis^edover.Heen.eLCDscreenus.sa 



.hen electrodes are selectively mounted. 

I'oht source that irradiates uniform light. Flat type 
,0005] Large-sized display panels reoutre a hgh. source that 

back light assemblies are best suited for this application. 

[wm ^Catedartflatrypenuorescen, to p ,s desorihed helo. wim reference to dre 
L^gdra^Oo.ecaay.aa^in.O.^ena.rype— 

- ^etheU.idory^pane.isformodahovomeHgh,— n portion 4. He^, 

i l^ P * 1 ^-'.---•-*• , *-• B -•- -t " ,,,,l 

the liquid crystal panel. 

aresult ^ahapeofthelampisrefleoredonthedMaypane,. A—thehghl- 
panel .droumform.ydi^n.eagiven^ryofUght.Thohght— gmeans 

u *cn1av aualitv and improve characteristic of light, 
scattering means to enhance display quality ana 



0 



0 
O 



3 



~f th P hacklieht also increases. In 
increases the light-emitting area of the bacKlign 

FIG 2,thelight-sca tt eringmeanssubs 1 des,sothattheq v. 

„■ 9 which is unlike the related art direct type and the hght- 
[0009] ^hght-emrttrngport.n, 

, Tntheflattype^owever.theentnelight-emimngarearsnotequallyh gb 
panel. In the flat type, caused by ^ 

e .ortions of the light-emitting area are partially dark. The dark port 
some portions ^ maintams a 

following reasons. In the liquid crystal panel above the backhgh , 

a , OW er substrates cuts off a light path. In a flat 
constantdrstancebetweentheupperandlowersubstr 

wrier that separates adjacent light-emitting paths from each 
luminescent lamp, abarner that separa 

the entire light-emitting area, light-scattering 
r ht nath To obtain constant lummance on the entire ug 

light-emitting area. 

, ver the flat type fluorescent lamp has several problems. 
,00101 In view of the related art, however, the flat typ 

1 a formation of the light-scattenng means 

occurs, and the light pamir ore determined 
quanUty of light Thereiore, ftom 

being unevenly distributed. 

, e h „wever «he .usance is low and delation of 

mm 11 Tn this case, nOWcvci, iuw x*** 

[0011] m mis c^ ,iaht-scattering medium layers 

meaJ1 s,sca„ S eddue t o itS »e ig h,A 1 so, & .c t ioobe«wee„ t oe ll8WS ca 



occurs, 
cost. 



u, a fla t tvoe fluorescent lamp according to the present 
(00121 In view of the above problems, a flat type 

uniformly distribute a quantity of light. 

[00131 A flat type fluorescent lamp according to the present invention includes * ^* ^k^* 6 ' 
L— — d^eentheflrstandsecond^a 

„ fir«m subsiding due to its weight, 
light-scattering means from subsiding u 

LLdescnpttononhepresent — , e^iar, and ^ and are .ended to 



provide 



further explanation of the invention as claimed. 



i A<* to Diovide a further understanding oi 

l00 i6] Tto-im^^^"****^ . , lustrate 

^ •„ and constitute a part of this application, illustrate 
tbeinventionandareincorporatedmandco^tu 

a tnaether with the description serve to explain tne P 
embodiments) of the invention and together wit 

of the invention. In the drawings: 

i— — 



p lamp, 



? the present invention; 

? ^^.--^^o^en^e^Uarnp— 

la 

W embodiment of the present invention; 

O 

* a «r,nrtprsofthe present invention; 

6 100211 FIG. 5 illustrates supporters ot tne P 

N , ■ of the supporters according to the present invention; 
10022] FIGS. 6A - 6B are sectional views of the suppo 

— — ^ — * 
another embodiment of the present invention. 

a . •t.othenrefenedembodimentsofthepresent 
mm RefemncewiUnowbemademdetatHothepreferr 

^^^^^^^ 
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,00261 As shown in FIG. 3A, a fla, type fluorescent ,amp according .0 an embodiment of tine 
present invention includes a reflecting portion ,1, a tight-emitting portion .2, a Kghr-diflbsion 
portion 14, and supporters 13 fomred between tire light-emitting portion 1 2 and me tight- 
diffusion portion 14. !n a lumid crystal display device, a hquid crystal pane, is formed above 
the light-diffusion portion 14. 

[0027, General.,, me tight-emitting portion .2 inCudes a firs, substrate .6, a second substrate 
17 opposing me firs, substrate .6, a discharge path formed on the second substrate ,7, or firs, 
and second substta.es ,6 and .7, a cathode electrode formed on one side of ttre discharge path, 
an opposing e.ectrode formed on the other side of me discharge pam to correspond to the 
cathode e.ccttode, artd a discharge gas .9 chafed between the firs, and second substrates .6 
and 17. Phosphor may be deposited within the discharge path and in its inner wall to induce 
UgM-emtssion when the cathode e.ccttode is electrically connected with the opposing e.ecttode. 
A. tins time, .he firs, substrate 16 may serve as light-emitting areas, which may be formed from 
a gl ass or heat-resistant materia,. The firs, substrate .6 may be formed in a fla, shape having a 
p.uraltiy of supporters 13 as shown in FIG. 3 A, or ahernatively a firs, substtate ,6a may be 
formed in a curved shape having a plurality of supporters 13 as shown in FIG. 3B. 
,00281 The tigh.-diffi.sion portion .4 includes a tigh.-scartering means 1 5 on which one or 
mor e tighl-scattering medium .ayers may be deposed. The tight-scattering means diffuses 
Ugh, fiom the lower tigh.-emitting portion to the liquid crystal panel. The tight-scattering 
means may be formed ,o distribute light uniformly and to flatten the tight-emitting area. To .his 
end, me tight-scattering means may be formed by depositing tight-scattering medtums of a 
p,a,e materia, having a predetermined thickness ,o keep a constant distance fiom me firs, 
substrate 16. 



,0029, TTre plummy of supporters .3 may be funned on Ore firs, substrate .6 of.be bgb, 
emittingportion 12 .o prevent *e fight-scattering means .5 from subsiding. Forexamp,e, as 
shown in FIGS. 4A - 4B, separate supporters .3 nray be disposed on a predetermined porbon of 
the first substrates 16 and 16a. 

, . j * ;t .mmrassarv to deposit more light-scattering 
,0030, Accordingly, unlike the related art, it rs unnecessary to p 

ffi ediums on the firs, substrate to proven, the light-scattering means from subsiding. Even if the 
^.-scattering mediums are formed miCly, me supporters proven, me Ugh— g means 
fron. subsidmg. As a resul, uniform lummauce may be obtained on me entire «gh.-emittmg 
area for a long time because .he distance between the fight-emitting area and the fight- 
scattering means is consistently maintained. 

,00311 Tire shape of the supporters may be varied However, the flat luminescent lamp 
preferably have a solid shape .o form s.ab,e light-scattering mediums on an upper poriion of Ore 
supporters, and to mamtain a specific height for arrangurg me light-scattering mediums on .he 
Ugh.-emittingareaa.aeons^dis^For example, as shown m FIG. 5, me flat mminescen, 
has a po,e shape having different upper and ,ower surfaces, a cylindrical or polygonal 

surface cu, with a curve. Also, the supporters are femred of a .ra,sparen. materia, or materrals 

Ugh-emitting area of me fia. luminescen. lamp doesn'.pass through an inner portion of .he 
supporters, the poriion adjoining the supporters may become partially da* in the fight- 
scattering mediums deposited on the flat luminescent lamp. 
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,0032] Furthermore, a cap 18 may be provided .0 prevent me supporters and the fight- 
ing means from being damaged from mecbamoa, friction and pressure between me 
supporters and the fight-scattering means above me supporters. Referring ,0 FIG. 6A, the cap 
„ may be a soft materia., to addition, the cap .8 may cover the p.uraUty of supporters 13. or 
b c fc ed,oanupper P o rt io„o ffl ,esup P or,ers 1 3a SS howntoF,0.6B. 1 1tecap 1 8maybemade 

from various shapes as illustrated in FIG. 7. 

,0033, Referring now to FIG. 8, toe light-emitting portion win be described in detai,. The light- 
emitting portion inctodes a firs, subsuate 1 .6 providing a ptorahty of supporters forma 

S the second substrate .17, a cathode e.ectrode formed on one side of toe discharge path, an 
S opposinge.ec^defo.nedontoeotoers.deoftoed.scbargepathtocorrespondtotoecatoode 

•[ e.echc.e.andadischargegas.^cbargedbe.eentoeftrstandsecondsubs.ates.Fhosphor 
g may be deposit* witotn toe discharge path and in its inner wa„ to induce light-emission when 
I toe cathode e.ectrode is electrrcaUy connected with toe opposing electrode. At this tone, the 
" first substrate , 16 may serve as fight-emitting areas, which may be formed in a flat shape or 
curved shape having a plurality of supporters 113. 

,0,34, The firs, substrate 1 .6 and supporters 1 13 may be fomted of a transparent materia, or a 
Heat-resistan, materia, having a scattering fight characteristic Herein, toe supporters „3 may 
be fomredto maintain a distance between toe fight-scattering means depositedby oneor more 

light-scattering means from subsiding. 

,0035, According*, fight-scattering medium ,ayers having a constant thickness can be 
deposited without regard to toe tocrease of toe fight-emitting area, to addition, uniform 



lu minance may be obtained throughout the entire light-emitting area because the distance 
between the light-emitting area and the Hgh.-scattering means consis.ert.ly maintained. 
,00361 Furthermore, a cap may be provided ,o prevent the supporters and the ligh.-scattering 
means from being damaged from mechanical friction and pressure between the supporters and 
.he light-scattering means above .he supporter,. The heigh, of me cap may be varied. Since the 
supporters have a fixed height, the heigh, of the supporters may be adjusted higher by 
providing a cap. The cap may be a soft materia,, fir addition, fire cap may cover the plurality of 
supporters, or be fixed to an upper portion of me supporters (referring to FIGS. 6A - 6B). The 
shapes of the supporters and cap may be varied, as illustrated in FIGS. 5-7. 
[0037] The fiat rype luminescen. lamp according to .he present invention has many advantages. 
First the supporters of the light-emitting area maintain a constant distance between me light- 
emitting area turn the tight-scattering means. This allows the entire light-emitting area ,0 have 
a umform luminance. In addition, tine supporters support tire light-scattering means. These 
supporters prevent me hgh,-sca«ering means from subsiding into the lower portion without 
having to finther deposit additional light-scattering mediums, even if .he ligh.-emih.ng area 
may be large. Fo, example, .he ligbt-seattering medium may be mimy deposited without regard 
to increasing the light-emitting area. 

(0038, Therefore, it is possible to prevent luminance from being lowered; a structure of me 
Ught-scattering means from being changed due «o tire weigh, and friction generated by 
depositing a plurality of ligh.-scattenng medium layers from occurring. Accordingly, .he flat 

to a flat light source of an LCD device. 
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[0039] The forgoing embodiments are merely exemplary and are not to be construed as limiting 
the present invention. The present teachings can be readily applied to other types of 
apparatuses. The description of the present invention is intended to be illustrative, and not to 
limit the scope of the claims. Many alternatives, modifications, and variations will be apparent 
to those skilled in the art. 
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